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Gunstocks 
The Complicated Business of Supplying This Simple Part of OUf Rifles 

To supply the demand for gunstocks for the millions 
of rifles needed for military purposes the whole 

country is being searched for good black walnut trees. 
No other wood is considered quite so well adapted to 
this purpose as the walnut as it combines the necessary 
strength, resilience, good cabinet qualities, and ability 
to retain its shape when exposed to the weather. 

It was pretty generally supposed before the war 
started that the supply of walnut timber was about 
exhausted but when the big demand of our Allies came 
it was readily met. So great were the offerings at first 
that some of the big dealers had to call in their buyers for 
a time. More than three years' continuous demand 
for this wood not only for gunstocks but also for airplane 
propellers and veneers have materially reduced the 
'supply but have by no means exhausted it. 

Black walnut is one of the few trees for which every 
farmer hlj.s a high regard. He will encourage its growth 
and even plant it when other trees are looked upon as 

- mere encumberers of the ground. In consequence there 
are few farms throughout the natural 
range of the tree where from one to many 
good walnut trees cannot be found. Now 
these are coming onto the market, much 
of it voluntarily and some of it virtually 
requisitioned by the Government. Stump
age prices of from $50 to $100 or even 
more per thousand board feet are being 
paid, depending upon the size and quality 
of the timber. 

of the wood in each kiln can be noted at a glance. The 
humidity and temperature are automatically registered. 

The old rule-of-thumb methods have had to give place 
to scientific methods and the successful operator has 
risen to the rank of an expert. Preliminary air-seasoning 
is no longer necessary or even desirable. Black walnut 
fresh from the tree can be thoroughly dried ready for 
the lathe in 60 days. Air-dried stock with from twenty
five to thirty per cent moisture content needs only 25 
days in the kiln. In general, the time required for kiln
drying green hardwood lumber from one to three inches 
thick is 30 days per inch. For lumber less than one inch 
thick the rate is considerably faster, and for larger sizes 
than three inches, very much slower. In order to pre
vent end-checks due to the more rauid loss of water 
from the ends than from the surface the ends of the 
stocks are coated with a mixture of resin and tar which 
seals the pores and will not melt at the kiln temperatures. 
This end coating is applied at the mills which saw the 
lumber into blanks. 

From the kilns the gunstock blanks go to the lathes 
where they are turned to shape. The forearm is slipped 
through the main mandrel and the butt held by the ad
justable mandrel. As the stock turns the wood is 
chipped away by a cutterhead with a dozen curved knives on it, the shape being determined by a wheel following the smooth surface of a metal form or pattern revolving in unison with the stock. The cutter move� along the stock u�til the butt part is completed, whereupon the stock IS removed and placed iOto another machine which continues the process for the forearm. The r?,!-gh-turne.d stock is inspected for defects and poor mach�mng aI?-d. If accept�ble passes on through various machmes whICh smooth It down, hollow it out and prepare it for the metal parts. In these processes a great deal of careful �and wor.k i� necessary as the stock must !it perfectly WIthout �mdm.g anywhere: Wh;m birch IS used the wood 18 stamed so that the finished product bears a yery close resemblance to the walnut. Our readers. WIll doubtless be reminded, by this copymg lathe, of the machine for cutting airplane propellers which we illustrated and d�scribed some time ago. The two dev.lces are of course only different applicatIOns of the identical idea-the idea of the pantograph, in fact. 

Evolution of the Aircraft Engine 

So far no shortage has been felt except 
locally due more to freight congestion and 
embargoes than to lack of material. . But 
even if the supply of black walnut were 
suddenly cut off there would be no diminu
tion in the supply of gunstocks. Other 
woods have already proved their accept
ability for this purpose and in fact are now 
in extensive use. The best of these are 
the black and yellow birches, known com
mercially as red birch. It is estimated 
that there is a total of over 10 billion board 
feet of this timber standing in Michigan, 
Wisconsin and Minnesota, of which Michi
gan is credited with five billion, Wisconsin 
with 473 billion, and Minnesota with 
three-quarters of a billion feet. Since 
about three board feet are required to make 
a gunstock there is obviously no cause for 
alarm about the supply. 

Copying lathe roughing out the butt of an Enfield rifle; th�. 
metal pattern 

is seen beside the stock 

THE first ma�-carrying airplane flights 
were made m December 1903 with 

the Wright Brothers' engin�, dev�loping 
12 horse-power and weighing 152 pounds 
or 12.7 pounds per horse-power. In 1910; 
or seven years later, the average horse
power of aeronautic engines had increased 
to 54 and the weight decreased to 5.7 
pounds per horse-power. In another 
seven years, 1917, the average power out
put had advanced to 243 horse-power and 
the weight decreased to 2.8 pounds per 
horse-power. In March, 1918, the Liberty 
12 developed 432 horse-power for a weight 
of 808 pounds, or 1.86 pounds per horse
power. At the ·present time the Liberty 
12 is yielding a maximum of 450 horse
power for a weight of 825 pounds, or 1.83 
pounds per horse-power. 

A gunstock is cut from clear planks 
which are a little over two inches thick, 
In producing them considerable material 
is produced which ie less than this thick� 
ness. It is possible to use this by gluing 
two boards together. A manufacturer 
of sporting rifles and shotguns ha� u�ed 
this method for years for a certalD IlDe 
and while there have been frequent re
turns on account of opening up along the 
joint it would appear that the trouble 
could be remedied. Much progress has 
been made recently in the proper manu
facture and use of glues so that ply-wood 
and laminated construction is proving of 
merit for all sorts of exacting purposes not 
previously considered possible. 

Gunstock in copying lathe with roughing-out process completed 

For smaller arms, such as the .22 
sporting rifle, red gum has very largely 
replaced walnut thus cutting down on the 
demand for the more valuable wood. 
Figured gum rivals Circassian walnut in 
appearance and when treated with am
monia fumes the color is deepened and 
made still more attractive. The natural 
tendency of the wood to warp is overcome 
by modern methods of kiln-drying. 

Before the war it was customary to 
season gunstock material in the form of 
blanks for from two to several years in 
open sheds. Only when they were thor
oughly air-dried were they placed in the 
kilns to remove the final moisture be
fore going to the lathes. The sudden 
demand for an enormous number of stocks 
of special size had to be met by the use 
of green material and one of the biggest 
problems confronting the manufacturer 
was the drying of the lumber. One con
cern tried to use the dry-kilns designed for 
thoroughly air-seasoned timber and the 
loss due .to checking and splitting in some 
instances approached 50 per cent and 
averaged about twenty per cent. 

The trouble was that drying proceeded 
too rapidly from the start. When wood 
dries it shrinks and unless drying proceeds 
uniformly from the center of the stick to 
the outside a dry layer will be formed 
over a wet core. This outer shell becomes hardened 
and set in a state of tension, often checking and splitting. 
When the core dries it shrinks away from the hardened 
outer case and big cracks open up, sometimes tearing 
the wood to pieces and pulling it out of shape. The same 
thing results when some of the more refractory woods 
are seasoned too rapidly in the open air. 

In the new type of kilns the hot air which is first ad
mitted to the drying chamber is so moist that the wood 
is heated through and through before drying t'akes place. 
Then gradually the humidity of the air is reduced, the 
temperature raised, and drying proceeds at a rate which 
is so controlled th,t case-hardelJ.ing and checking iil 
almost entirely overcome. There are devices for the 
automatic regulation of the temperature and humidity 
while the rate of drying and the condition of the materiai 
are daily determined by the inspection and weighing of 
6amples placed in different parts of the kiln. The re
sults are plotted on a chart from which the condition 

Green blanks for gunstocks in the dry kiln 

Even when dried under the best conditions there is 
likely to be some inequality in the distribution of the 
stresses in the wood which are likely to cause trouble 
when the st6cks are made up. Tests are made on sam
ples of the wood and if there are unrelieved stresses 
lD the material they are overcome steaming and re
drying. The steaming softens the fibers, makes them 
plastic, a sort of annealing and allows them to 
become adjusted to the reduced The old 
prejudice against kiln-drying on the ground that the 
wood was weakened and made brittle or " had th� life 
taken out of it," as the saying was, has had to give way 
to modern methods. The loss in drying gunstocks from 
the green condition to eight per cent moisture has been 
reduced to a fraction of one per cent. Where formerly 
years were necessary, now as many months only are 
required. The great amount of capital tied up in several 
years' supply of air-seasoning material has been released. 
And best of all an emergency call can be promptly met. 

The following table shows the advance 
in the a.vera�e power-wei�ht ratio by years 
for ene;mes lD actual flYlDg use. It is to 
be especially note?- t?at the Langley
Manley engme; bUIlt lD 1901, was nine 
years ahead of its time in the matter of 
power output, and 16 years ahead in ita 
weights per horse-power. In 1917 the 
Liberty 12 was 65 per cent more powerful 
and 28 per cent lighter per horse-power 
than the average in service for that year. 
So far this year these figures are probably 
changed to 50 per cent and 25 per tent 
respectively, which indicate the advanc� 
of the Liberty over the average engine in 
service at the present time. -

Year" 

Langley-Manley . . . . . . .  1 901 
Original Wright Bros . . .  1 903 
Improved Wright Bros . .  1 904 
Improved Wright Bros . .  1905 
Redesigned Wright Bros.1 908 
Average on Market . . . .  1910 
W olseley engine . . . . . .  _ . 1913-
Average on Market . . . •  1914 
Average on Market . . . . .  1915 
Average on Market . . . . .  1916 
Average on Market . . . . .  1917 
Liberty twelve . .. . . . . . . .  1917 
Liberty twelve (March) . 1918 
Liberty twelve (May) . . .  1918 

Weia'ht per Horae- Weia-ht Horse-power power 
52 
12 

· 1 6 
1 9  
35 
54 

147 
1 12 
144 
185 
244 
400 
432 
450 

151 
152 
180 
180 
182 
309 
720 
437 
512 
570 
694 
801 
808 
825 

"2 . 9 
12 . 7  
1 1  .4 

9 . 5 
5 . 5 
5 . 7 
4 .9 
3 . 9 
3 .8 
3 . 1 
2 .8 
2 .0 
1 . 9 
1 . 8 

The average consumption of fuel de
creased from about 0.8 pounds per horse
power in 1903 to about 0.65 pounds in 
1914, since which it has dropped to 
0.55 pounds in 1918, and for Liberty to 
0.50 pounds. The present Liberty con
sumption is approximately 0.46 pounds 
per horse-power hour'. 

Illustrating the advance made, the 
Wolseley Company in . 1913 could only 
obtain 147 horse-power at 1,400 revolu
tions per minute from eight cylinders 
five inches bore by seven inches stroke, 0; 
18.375 horse-power per cylinder. This is 
the same sized cylinder as used in the 
Liberty, which now !1;ives 450 horse-power 
at 1,800 revolutions per minute, from 12 
cylinders, which is double the power per 
cylinder obtained in the Wolseley. Even 
if we reduce the Liberty results to the same 
speed as the Wolseley-that is, 1,400 

revolutions-the Liberty still represents a great ad
vance, for at that speed 350 horse-po wer are devel
oped, or 29.2 horse-power per cylinder. Moreover, the 
Wolseley weighed 4.9 pounds per horse-power as com
pared with 2.3 pounds for the Liberty at the same 
speed, or 1,400 revolutions per minute. 

Sugar from Sorghum 

IN a  paper presented to the French Academy of 
Sciences, M. Guignard calls attention to the use of 

the sorghum plant as a source of sugar, especially on 
account of its abundant growth in the north of Africa 
and other places. His researches show that the amount 
of sugar may reach as high as 14 per cent. Although 
sorghum sugar does not crystalize as well as beet sugar 
and is inferior to it in quality, it will be useful to develop 
the production from this source now that other sup
plies are lacking. 
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